The objective of this work was to evaluate the efficacy of cypermethrin 15% and deltamethrin 25% of the cattle tick Rhipicephalus microplus, using immersion test of engorged females (ITEF) and impregnated Pasteur pipette (PIPT). The following dilutions were used: T1 =1/1000 mL (v/v), T2 = 2/1000 mL, T3 = 4/1000 mL and T4 = 8/1000 mL, respecting the dosages prescribed by the manufacturers for both pyrethroids. The Experiment I used adult females, and the acaricidal efficacy was tested on engorged females, that were collected separately from ten dairy herds in the Descalvado region, SP. The data revealed that the efficacy for cypermethrin ranged from 0.0 to 95.9% and for deltamethrin was 34.4% to 99.2%. We have observed that the efficacy of deltamethrin and cypermethrin was higher than 95%, in only four farms. Treatment with cypermethrin at 8/1000 mL dilution resulted in 100% of efficacy against larvae after 120 minutes. Deltamethrin at 8/1000 mL dilution resulted in 100% of larvae exhibiting paralysis after 60 minutes. The data revealed that the efficacy for cypermethrin ranged from 0.0% to 95.9% and for deltamethrin was 34.4% to 99.2%. We have observed that the efficacy of deltamethrin and cypermethrin was higher than 95%, in only four farms. The experiment II used the PIPT against larvae and the efficacy of the same products was checked at 5, 10, 20, 30, 60, 120, 360 and 720 min post-treatment. Treatment with cypermethrin at 8/1000 mL dilution, resulted in 100% efficacy against larvae after 60 min and 100% of larvae treated with deltamethrin presented paralysis 30 min post-treatment with the dilution of 8/1000 mL. Although both pyrethroids were 100% efficacious against larvae, the low percentage of adulticidal efficacy confirms the existence of resistant strains of this tick species. However, in four herds cypermethrin and deltamethrin were effective in controlling R. microplus, reinforcing the importance of performing immersion test of engorged females before prescribing treatments to dairy cattle, not only in this region but to the entire country.
INTRODUCTION
A subject of concern and losses related to animal production, tick parasitism has always been a great participation in the transmission of etiological agents, and important zoonotic diseases (DE LA FUENTE & KOCAN, 2003) . The losses described in the scientific and technical literature involve weight loss, decreased milk production, blood spoliation and transmission of hemoparasites, such as Anaplasma marginale, Babesia bovis and B. bigemina. Rhipicephalus microplus is the acarina species with the greatest geographical distribution and economic importance for cattle producing countries in tropical and subtropical areas of the world (ANDREOTTI, 2010; GRISI et al., 2014) .
The constant use of acaricidal compounds in infested bovine herds, mostly applied by people without adequate technical knowledge, leads to inadequate administrations, even neglecting the treatment grace period, thus compromising human health, consuming animal by-products, as well as animal health (MORAES et al., 2015) . These errors in sanitary management have favored the selection of resistant tick populations and, consequently, multiplying the frequency of treatments, further increasing the amount of residues in meat, milk and environment (GRAF et al., 2004) . Numerous strategies have been conducted to control the tick, such as use of pasture rotation (VERÍSSIMO, 2013), selective treatment (MOLENTO et al., 2013) , strategic control (FURLONG et al., 2003) , entomopathogenic fungi (BASSO et al., 2005) , phytotherapy and vaccines (CARVALHO et al., 2008) .
In Brazil, studies to monitor the R. microplus susceptibility to acaricides, as well as their correct use, are necessary and urgent, since several antiparasitic compounds are administered indiscriminately in different forms and dosages in cattle and infested environments, resulting in ineffectiveness of acaricides, economic losses to breeders, as well as intoxication of animals and humans with drug residues (SOARES et al., 2009; BELO et al., 2012; SOUZA et al., 2017) . R. microplus resistance to cypermethrin and deltamethrin can be verified in a large number of publications all over the world (SOUZA et al., 2008; ANDREOTTI et al., 2011) . In this context, the present study aimed to evaluate the efficacy of cypermethrin and deltamethrin in adults and larvae of R. microplus from farms belonging to the municipality of Descalvado, São Paulo State, Brazil.
MATERIAL AND METHODS

Experiment I -Immersion Test of Engorged Females (ITEF)
The collection of engorged females was carried out in 10 properties belonging to the dairy basin from Descalvado region (S 21° 54 '14 ", W 47° 37' 12"), located in the State of São Paulo, Brazil. The females were placed in cardboard boxes identified and transported to the Laboratory of Parasitology at the Brazil University. To evaluate the in vitro susceptibility, individual tests were done for each property, using the technique proposed by Drummond (1973) . Initially, the females were washed in running water, drained with absorbent paper and divided into groups of 10 ticks each, in order of decreasing size to obtain more homogeneous weights between groups. Four replicates with 10 engorged females were immersed in cypermethrin solutions containing 15% 1/500 mL (v/v) (Cypermetril ® , UCBVET Animal Health) and 25% deltamethrin 0.5 mL/500L (v/v) (Butox ® , MSD Animal Health) diluted in distilled water, respecting the dilutions indicated by the manufacturers, and the control group was immersed only in distilled water. The larvae hatchability was evaluated by percentage estimation in relation to those that did not hatch. The acaracide effectiveness calculation was carried out from the data of tick weight, eggs weight and percentage of hatching, according to Drummond (1973) .
Reproductive Efficiency
RE = Egg weight X (% of hatch ) X (20.000*)
Engorged Females weight *Estimated number of eggs in 1 g of R. microplus eggs.
Product Efficacy
PE = (RE control group -RE treated group) X 100 RE control group
Experiment II -Pasteur impregnated pipette technique (PIPT)
In order to evaluate the loss of motility on contact with acaricidal therapeutic compounds, the in vitro method with Pasteur pipette, recommended by Barci and Nogueira (2006) , was conducted. Larvae were removed from the better hatchability (> 90%) compared to commercial products described above. Prior to the challenge, the pipettes were impregnated by immersion in solution containing the acaricides, which were diluted in distilled water. The products, cypermethrin and deltamethrin were tested in the following dilutions: T1 = 1/1000 mL (v/v), T2 = 2/1000 mL (v/v), T3 = 4/1000 mL (v/v), T4 = 8/1000 mL (v/v), in addition to the control group were tested containing only distilled water. After drying, the larvae were selected according to their motility, being vacuum aspirated into the pipettes and kept in a greenhouse with biochemical oxygen demand (BOD) controlled with incubator 27°C to 28°C temperature and relative humidity (RH) between 80-90%. In each treatment, nine replicates containing 20 larvae/treatment were performed. The larvae were observed at 5, 10, 20, 30, 60, 120, 360 and 720 min post-treatment. After this period, all pipettes were placed back into the BOD to complete the observations until the fifth day of observation.
Statistical analysis
Data relating to loss of larvae motility were analyzed in a One-Way ANOVA (α = 0.05). The Bartlet test (P => 0.05) and the Shapiro-Wilk test (P => 0.05) were used to establish the statistical hypothesis of homocedasticity and normality of the internally standardized residues, respectively. The Tukey test (P<0.05) was used for comparisons between means. All statistical analyzes were processed in the SAS ® software (Statistical Analysis System), version 9.3.
RESULTS AND DISCUSSION
The initial weight of engorged females was 2.17 g with range of variation between 2,078 to 2.34 g. The results of hatchability and reproductive efficiency are shown in Figure 1 . It was possible to observe the high pharmacological activity of the treatment with deltamethrin, determined by the low larvae hatchability (36.6%). On the other hand, the reproductive efficiency was more pronounced for the cypermethrin group.
According to Brazilian Ministry of Agriculture Livestock and Supply regulated by the Portaria 48, published May 12 of 1997 (BRASIL, 1997), all formulations tested presented therapeutic efficacy percentages higher than 95% in at least four tested properties, which makes it possible to affirm and to recommend the (ITEF) test as a technical tool to diagnose the pharmacological compounds efficacy, as well as to allow the prospection of acaricides suitable in programs for bovine tick control.
Variations in the percentages of susceptibility to cypermethrin and deltamethrin treatments in different farms were observed, which can be explained by the distinct tick populations in each property. Similar values were found by Camillo et al. (2009) testing cypermethrin in 29 properties in the Rio Grande do Sul state, with an efficacy index between 0% to 100%, and low efficacy of deltamethrin in the state of Minas Gerais was described by Carneiro et al. (2015) . In addition, several studies have already determined the reduction of the acaricidal efficacy of deltamethrin and cypermethrin in dairy herds (FARIA et al., 2008; ANDREOTTI et al., 2011; VEIGA et al., 2014) . The results relating to toxic effect from tested drugs on R. microplus larvae can be visualized in Figure 2 (A, B, C and D) . Regardless of the time, mortality of 100% of larvae 360 min post-treatment was observed for all the experimental groups when compared to control group. This fact allows to affirm the larvicidal efficacy for both pyrethroids. The larvae from control group remained active until the fifth experimental day (data not shown). The technique used in the present study is different from the usual methodologies, and was specially developed for larval motility studies. This technique facilitates the determination of the dose-response effect, which was faster on larvae treated with deltamethrin than with cypermethrin. In this context, the cypermethrin effect on larvae showed 100% of loss motility 120 minutes after treatment only when treated with 8 times the recommended dose; the other concentrations showed similar effect 360 minutes after the treatment. While in the study of deltamethrin 100% of larval paralysis was observed after 60 minutes of treatment when submitted to concentrations of 4 to 8 times of the therapeutic dose and 120 minutes after the treatment, for larvae treated with half and 2 times the dose. After 120 minutes of treatment, the efficacy of deltamethrin was observed at all concentrations (Figure 2) . These findings reveal that both pyrethroids presented efficacy. However, the most significant effect of paralysis was observed in R. microplus larvae exposed to deltamethrin. Similar values were found by Fernandes et al. (2001) who studied toxicological effects in R. sanguineus, such as incoordination, knock-down and paralysis followed by death. However, the lethal capacity of deltamethrin after 30h was low, with a mean mortality of 34%; 40.2%; 46% and 57.6% for the dosages of 0.5; 1.0; 2.0 and 3.0 (mL), respectively. However, Mendes et al. (2007) observed superior efficacy of deltamethrin when compared to cypermethrin in adult immersion studies R. microplus. Despite the differences in the larvicidal effect, during the observational times, 100% efficacy was obtained for all products. These results showed that all R. microplus larvae presented mortality 360 minutes after treatment. Soares et al. (2009) demonstrated the antiparasitic efficacy of pyrethroids against R. microplus mainly when potentiated by the synergistic action of piperonyl butoxide. These synthetic chemical compounds alter the permeability of sodium channels in the parasite axon cell membrane, compromising the action potential propagation and the nerve impulse transmission, leaving the axonal membrane permanently depolarized, thus paralyzing the parasite organism (BELO et al., 2012) . This pharmacological activity attributed to pyrethroids justifies the effects observed in R. microplus larvae with initial loss of motility, followed by death of these ixodids.
CONCLUSION
The results revealed the presence of R. microplus resistant strains to cypermethrin and deltamethrin treatment in Descalvado, central region of the State of São Paulo. Toxic effect of deltamethrin on R. microplus larvae motility was faster than observed on larvae exposed to cypermethrin. However, 100% of efficacy was observed for both pyrethroids at all studied dilutions on R. microplus larvae. These data reinforce the importance of performing the immersion test of engorged females to determine the efficacy of products before prescribing treatments in dairy herds, not only in this region, but throughout the country. 
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